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(71) We, ASPRO-NICHOLAS LIMITED, a British Company, of 225 
Bath Road, Slough, Buckinghamshire, England, do hereby declare the invention, for 
which we pray that a patent may be granted to us, and the method by which it is 
to be performed, to be particularly described in and by the following statement: — 

The present invention relates to compounds having as a substituent on an 
aromatic nucleus an N-alkylene-thiomidate 

(i.e. — C=N — alkylenc — ) 

S— alkyl 

group or a selenium or tellurium analogue thereof. In particular, the invention pro- 
vides a novel process for the preparation of such compounds in which the N-alkylene 
imino moiety constitutes part of a dihydropyridine or tetrahydropyrazine ring fused 
to an aromatic nucleus. 

Compounds having an N-alkylene-thioimidate groups are useful intermediates 
for die preparation of inter alia amidino compounds, many of which amidino com- 
pounds are pharmaceuticaily active. In particular, as disclolsed in our U.K. Patent 
Specification No. 1,244.501, certain l-alkylthio-3,4-dihydroiscquinolines (i.e. 1-alkyl- 
thio-3,4-dihydro-benz[cj -pyridines) may be reacted in manner known per se with 
amines to form l-amino-3,4-dihydroisoquinolines having cardiovascular activity. Pre- 
viously, the l-alkylthio-3,4-dihydroisoquinoline reactants have been prepared inter 
alia from a phenethyl isothiocyanate of formula i 
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Or 



CH 2 CH 2 N=C=S 



(0 



or a substituted derivative thereof by, as a first stage, heating with a Friedel-Crafts 
catalyst, for example A1CI- or H 3 P0 4 , to form a 1,2,3,4-tetrahydroisoquinoline-l- 
thione of formula ii 



20 




(ii). 

25 or substituted derivative thereof and thereafter reacting the thione with a suitable 
alkylating agent, for example an alkyl halide, sulphate or sulphonate. The thione is 
obtained in low yield and therefore it often is necessary to use relatively high tem- 
peratures, for example of the order of 200° C, and lengthy reaction times, for ex- 
ample of the order of 24 hours, to obtain a useful yield. 
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ru J- . haS £ eSn - P r °P° sed b >' Lora-Tamayo ci al fsee Advances in Heterocyclic 
f Sffi ft ??/ a - Kd BouIt0n ' Volum = 6 > 196 ^ Pages 112-114) to 2 
of trmSI* - dlhj - dro -' so ^- oli "« ^ heating together \ /J-haiogen^l^S^ 

5 — CH 2 CH 2 halogen 

(Hi), 

or a substituted derivative thereof, and a thiocyanate of formula iv 

alkyl— S— C^N 

(iv), 

in the presence of stannic chloride. 1'nfortunately, the process has to be carried out 

io sssrsy? yssr is difficuIt to comroL u is ^ « s 

l^SST^r?,??. « 5™4 Th-, when the 8 sa* 20 



40 



"i2 K, 



V 



CO | CO 

XR, 



SSt ^^£lnl^\tZ ai ° matiC C ° mp ? Und ° f which the P* of 
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was heated witn Ain di rfCCri i%Y v 17 nen tne saicJ 'sothiocvanate 
thereof of Lrmulf la or lb fl " ^ W a SdCn ' :um 0r tclIurium 
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substituted ring carbon atom adjacent to the ring atom attached to the ethyl iso- 
cyanate analogue group of formula Ha or lib: — 



f*2 ^2 *2 *2 

V V 

C C C— N = C = X 



A 



R 2 Ro R 2 ^2 

V \/ 

N O C N = C = X 

A I 



Ila 



Tib 



5 where A, R, and X are as defined above with a compound capable of providing an 5 
alkyi carbonium ion R, + under the reaction conditions employed. 

Unless otherwise stated or clearly implied, rhe term i£ alkyl" is used in this 
Specification, including the claims thereof, to mean a straight, branched or cyclic 
alkyi group which optionally bears, a substituent atom or group. 

10 The process of the present invention is of general application to reactants of 10 

the classes specified but, as with most if not all chemical reactions of general appli- 
cation, there will be reactants or combinations of reactions which will not undergo 
the desired reaction. In particular, - if a reactant has a site which is mere active under 
the reaction conditions than the site required for the desired reaction, reaction will 

15 occur at said more active site in preference to, and possibly to the exclusion of, reac- 15 
tion at the desired site. Further, the presence of certain substituent atoms or groups 
in a reactant molecule may so alter the electron density at the desired reaction site 
that reaction is not longer possible, at least in commercially viable yields. Addition- 
ally, the presence of substituent atoms or groups may sterically hinder the desired 

20 reaction. These and other factors may prevent use of certain reactants or combina- 20 
tion of reactants in the process of the present invention and as far as possible account 
should be taken of this when selecting the reactants. 

The process involves attack at the nucleophilic site of the X atom by a posi- 
tive ion and hence all other sites in the reactants should be less nucleophilic than 

25 that of the X atom. Thus, for example, the reactants generally should not contain a 25 
pyridine or imidazole' ring because of the high nucleophilic activity of the ring nitro- 
gen atom or bear an amino, hydrazino or amido group. However, such rings or sub- 
stituent groups may be present if their nucleophilic activity is reduced to a level 
below that of the X atom by, for example, quaternisation of the nitrogen atom. 

30 The extent of nucleophilic activity at any particular site in a reactant molecule is 30 
dependent upon both the atom or group occupying that site and the location of the 
site within the molecule. Therefore, the comparison of nucleophilic activity between 
the X atom of the isocyanate reactant and any other site in the reactants must 
be made having regard to the molecule in which the site exists. Further, the reaction 

35 relies upon a sufficient electron density at the unsubstituted ring carbon atom adja- 35 
cent to the ring atom of the isocyanate reactant to which the ethyl isocyanate analogue 
group is attached. Accordingly, the isocyanate reactant must not bear an electron 
withdrawing group of sufficient strength and so located in the molecule that the 
electron density at said unsubstituted carbon atom is reduced to a level at which the 

40 desired reaction no longer occurs. The minimum level of electron density required 40 
cannot hie defined in general terms but it is below the normal level of the methyl- 
idyne (i.e. — CH=) groups in an unsubstituted benzene ring, 

Alkyi carbonium ions are positively charged intermediates formed by the re- 
moval of a pair of electrons from a carbon atom of a monovalent aliphatic hydro- 

45 carbon radical. They have only a transient existence as such but do exist in solvated 45 
form such as in trialkyloxonium (i.e. (R,} ;1 0 + ) and dialkoxycarbonium (i.e. 
HC-(OR,}-j)ions. Conveniently such solvated ions are supplied to the reaction mixture 
in combination with such non-nucleophilic anions as BFr.i 
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AuCIr; A1CV; SbCI, -: FcCl,-; and PtCI---; 

«r^ An0t !i er su [ tabl V ource of alkvl carbonium ions are the alkvl esters of certain 
strong acids such as fiuorosuiphcnic acid (FSO,H) and perfluorinated alkyl sulphonic 
SSwS^n "fr ^ S ?^> C .F,SO :; H. A preferred class of compounds' capable of 5 
proving a». alkyl carbonium ion ore the trialkvloxonium tetrafluoroborates 
„ . i*- rad,cal which the incipient carbonium ion is derived mav be a 
straight or branched chain or cyclic alkyl radical. Said radical may bear a sub- 
stituent atom or group which permits of formation of an alkvl carbonium ion and 
Lir C ?X.'n^ e n rCa ^ 0n ccnd; V' oni fn * at il does not F^'vent formation of the 10 

'ri'T u\ ^ V™ 10301 * scleno or telluro substituent on the aromatic 
rtaciant. Preferably, the carbonium ion R r contains 1 to 6 carbon atoms. An 

S k P i CrK CiaSS -° f - a!k / 1 c - rbonium ! ' 0[ " "e those derived from unsub- 
stituted alky groups containing from 1 to 4 carbon atoms, i.e. methvl, cthvl, propvl 

LttS; XV XT ab °7 and . Chewhcre in this »P«ifi«ton, reference is madeTa 15 

7»hout spec.fy.ng its isomeric state, that substituent includes all its 
isomers singly and m admixture Thus for example reference as above to butv in- 
cludes a-, tsc, s- and fcrt-butvl. Ul . 

The isocyanatc rcaaant niay be carbocyclic or, subject to the proviso that no 

5m "hSSl " as H nUdC0{ ;: ,i,iC a ' rhe X - atom m thc ^PPropriate P isoSnTe re' 20 
or & ? ■ }C ' ™t mo - v 1 haVB an aromatic nucleus constituted by a single ring 
nLsthi" ng ,^' St l m - Exam P es cf suita ble aromatic nuclei include those cf benzene! 

v ' th ' 0phen3 Pyrr ° !e , ;:nd indole - When thc aromat * nucleus contains 2 
Z Z»Z Bt ?».. e -S- PJrr0le and indoIe > t!,e eth > Jl isoc ™ a * analogue group caS 
be attached to said nitrogen atom cr to any of the ring carbon atoms. 

snbsrit,,^™ V ISOC >Y' ate "actant may bear one or more substitucnts. Such 
S ^c ; """.^ » n =" «"dsr ^ reaction conditions in that thev do not prevent 
the desired reaction from taking place. Thus, as explained above, they must be less 
nuclcophihc m the molecule than the X-atom in the appropriate ^ isocyanTe reaoan 

SLw StenC - 1 hindCr lhC dcSired reaction - Further « i{ they^SSSSK 
SZr^r^T n0t ° CCUpy 3 pCsition in tl,e molt;cule wh 'ch will reduce 
- t - ih2 rCaa:Ve Uil5ub5titute d ring carbon atom to an inactive 
rudL^Cfi • °, n S ? StUUe % V f™ ° r gr °HP s wllich ma >' be P^«ent on the aromatic 
fi™ ? at T S; a,kvl sroup3 °P tio n a «y substituted by one or more alkoxv, 

halogen or phenyl; a Ikoxy groups; cvcloalkvl groups; alkvlenedioxv; and HS 35 

Ski 5 P k ■ lk}1 ino,Ct ^ tcnta,ns from 1 10 6 carb ™ atoms. Specific examples of 
suitable substituents are fluorine, chlorine, bromine, iodine, methyl, ethvl, Sopvl 

^Sd^ '^S^ 2 :T th ^- crhy1 ' "no-vniethyl, 4-mcthoxvbuw 1, 2-cWoffl ,' 
2-iodoeth}l 2-bromoethyl, 2-flucroethvl, 2-chloropropvl, 3-fluoropropvl trifluoro 40 
methyl trichloromethyi, 5-bromopentyl, 3-methvl-5-iodopentw!Tnzvl methoxv 

i emoxvcienS°T 5 ^T"'' , CJ ?°S M * CVCl ° hexy ' -SxyJS; 
tol>! 1-etho.v phenyl, 3-propoxyphenyl, 1-chlorophenvl and 2-bromophenvl ' 

. j ^ mcth - v,cne S rcu P of the ethyl isocvanate analogue group mav be sub 
tiruted by one or more atoms or groups represented in formula* I by S. which a^ 
iner, under the reaction conditions in that thev do not prevent thc desired reaction 
from taking place Jhus as explained above, thev must be less ^ScTS 

50 subsM 1™ =v^^ 50 
optionally substituted by one. or more halogen, alklf crTfiv! A&ativel^ 
R, symbols may together represent r.n alkvlene group which with the ad acent 

55 '" b ° n at0m -° r at ° mS t 0 ™*^ a cvc,palfc >l £oup P Preferab Iv anv or S 
55 group or moiety contains 1 to 6 carbon atoms. Specific examples of sSabk R 55 
atoms and group, are methyl, ethyl, propvl, butyl, hexyl, " 
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methyl, 4-methoxybutyl, 2-chlcroethyl, 2-iodoethyI, ' 2-bromoethyl, 2-fluoroethyl, 2- 
chloropropyl, 3-fluoropropyl 5-bromopentyI, 3 - methyl - 5 - iodopentyl, bemzvl, 
methoxy, ethoxy, butoxy, hexyloxy, cyclopropyl, cyclobutyl, cyclohexyl, phenyl, tolyl, 
1-ethoxyphenyl, 3-propoxyphcnyl, 1-chlorophenyl and 2-brcmophenyl. 

A preferred class of isocyanate reactant is constituted by those compounds of 
formula III: — 
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wherein each R independently represents hydrogen; halogen; C,— Q alkyl optionally 
substituted with halogen; or C t — C 0 alkcxy, or a pair of adjacent R symbols repre- 
sent C t or C s alkylenedioxy group, and each R 2 independently represents hydrogen; 

C G alkyl optionally substituted with halogen; phenyl optionally substituted with 
halogen, Q— Q alkyl or C,— C ( . alkoxy; or phenyl substituted Q— C, alkyl potion- 
ally substituted in the phenyl moiety with halogen, Q— Q alkyl or Q— C, alkoxy. 

The reaction of the invention may be performed by mixing the reactants in the 
presence or absence of an inert solvent at ambient or elevated temperatures. A suit- 
able temperature range is from 20° to 150 C C, more especially 40— 100°C, and 
suitable solvents include chloroform, methylene chloride and diethylsuiphate. When 
using a solvent having its boiling point within the said range, it is preferred to 
reflux the ieactant mixture. 

The l-substituted-3,4-dihydro-aromaticfc] pyridines prepared by the process of 
the present invention are valuable chemical intermediates in the preparation of, for 
example, the corresponding 1-amino compounds. In particular, the 1-alkyl-thio, 
-seleno, or -telluro^^-dihydroisoquinolines are intermediates in the preparation of 
pharmaceuticals active i-amino-3 5 4-dihydroisoquinolines as described in U.K. 
Patent No's 1,244,501 (Aspro-Nicholas) and 1,264,485 (Rhone-Poulenc). Accord- 
ingly, the present invention provides also a method of preparing l-amino-3,4-dihydro- 
aromatic[cj pyridine? which comprises preparing the corresponding l-alkylthio, 
-seleno, or -telluro-3 3 4-dihydro-aromatic[c]pyridine v by the novel process previously 
described and then reacting said intermediate with an amine in manner known per se. 
In a preferred embodiment of this two stage process, l-amino-3,4-dihydroisoquino- 
lines are prepared by first preparing the corresponding 1-alkvl-thio, -seleno, or 
-teUuro-3,4-dihydro-isoquinoline by the novel process and then reacting said inter- 
mediate with the corresponding amine. The reacuon parameters required for the 
second stage of said two stage processes are set forth in the specifications of the 
aforementioned U.K. Patents. 

The following Examples illustrate the present invention: — 

Example 1 

Preparation of l-ethyIthio-3 3 4-dihydroisoquinoline 



a^CH 2 CH 2 NCS 
+(C ; 



+ - 




, 2 H 5 ) 3 0 BF 4 



2-Phenylethyl isothiocyanatc (132.7 g; 0.82 mole) was added dropwise to a stir- 
red solution of triethyloxonium tetrafluoroborate (190 g; 1 mole) in anhydrous methy- 
lene chloride (350 ml.). The solution was heated under reflux for half an hour, the 
methylene chloride evaporated off and the residue heated at 100°C for one hour 
during which time ether distilled off. 

The cooled residue was basified by the addition of 2N sodium hydroxide, the 
oily layer extracted with ether and the ethereal solution washed with 5 hydro- 
chloric acid (250 ml). Basification of the acidic aqueous extract with 5N sodium 
hydroxide liberated an oily base which was isolated by ether extraction. Distilla- 
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Example 2 

7 nu„„ i >u , P . rc P?^ at ' on of l-ethylrhio-3,4-dihydroisoquinoline 

aHH^H rn , ^ 1SC i ° C5an '} te (16J S ; ai mole > in diet hyl sulphate (30 mP was 
added to a stirred soution of tricthyioxoniu.n tetrarluoroborate (19 g; 0 1 mofo £ 
diethj-lsulphate 50 ml; and the temperature .rf the mixture gradually raised tTllkc 
where it was neld for V, hours. Ether was distilled off durini this period The diethvl 

dtt^JT 6 ?T d -f u ,1 dcr icduccd P™*" and the c£ ed S^?a«d S 
dilute sodium hydroxide (2N). The oil was separated oft usins ether as solvent TnH 
the ethereal solution extracted with 2.5N hvdrochloric acid Kcado o tte acidk 
aqueous extract with 5N sodium hydroxide liberated as an oil l^thvlthkSs 4 d£ 
hydrcisoquinolme b.p. 109— lll-C/0.7 mm fl4 g. 73?;). "mirnio-M-di-. 



a^CH 2 CH 2 NCS 
+(C 2 H 5 ) 3 0 + BF+ ^ 





Example 3 

Preparation of l-methylthio-ej-dimethoxy-S^-dihydroisoquinoline 
\^S^CH2CH 2 NCS CH3O 

/ fe^Jl +(CH 3 ) 3 o"BF4 CH 3 0. 
CH 3 0 

and fri!iL° f - 2 " (3:4 dimethoxyphenyl) ethyl isothiocyanate (6.69 g; 0.03 mole) 
and tnmethyloxonium tetrarluoroborate (4A4 g; 0.03 mole> in chloroform 7sA 

T^f^J^Vf^^ V^" The g, chlorofo™ e> was 2!gE nd S 
r^idue treated with 2.5N sodium hydroxide solution. The product 1-methvktooV 7 

Example 4 

Preparation of l-ethylthio-3-methyl-3,4-dihvdroisoquinoline 




CH 2 CHNCS ^ ^ CH 

r "4- 



(C 2 H 5 )30V 




/- 3 



SC 2 H S 



, frM d , y ^P 10 ^' 1 ' soth ! oc ? anat ? g; 0.S mole) was added in a thin 

rS • ° \ ISl A ldly SUrr u d , S ° lut !T of Tiethyloxonium tetrarluoroborate (171 g; 09 
Z n ) ni n K anhyd . r ° US , meth y lene ch!orid * (350 ml). The stirred mixture was refluxed 
for one hour, the solvent evaporated and the residue heated on a boiling baA with 
stirnng Ether was evolved and the mixture gradually solidified. The cooled solid was 
tntura ed with dry ether and the crystalline d-l-ethylthio-3-metliyl4 SihvdroS- 
quinoline tetrafkioroboraie was filtered off and dried (231 g; 97.5 *:,). ain>arois °- 
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Example 5 

Preparation of l-ethyithio^-methoxy-S^-dihydroisoquinoline 



10 




,CH 2 CH 2 NC5 



HC 2 H 5 )2>0 BF 4 



CH 3 0 



CH 3 0 




2-(4-Methoxyphenyl)cthyIiscthiocyanatc (28 g. 0.145 mole) was mixed with tri- 
ethyloxonium terra fluoro borate (0.1-15 mole) in anhydrous methylene chloride (20 
ml) and the solution refiuxed for one hour. After evaporation of the methylene 
chloride the cooled residue was treated with water (ICC mi) and 5N sodium hydroxide 
until strongly alkaline. Basic material was extracted with ether and back extracted 
with dilute hydrochloric acid. The acid solution was basified with sodium hydroxide 
and the organic base isolated by ether extraction. Distillation of the dried ether 
solution gave l-ethylthio-7-metho;:y-3 : 4-dihydroisoquinoIine as an oil (24 g; 75%). 

Example 6 

Preparation of l-eThylthio-4,4-dimethyl-3 3 4-dihydroisoquinoline 



CH 3 CH 3 
— C- CHINOS 



CH3 yCHg 




SC 2 H 5 
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Phenylisobutyl isothiocyanate (31.5 g; 0.165 mole) was added dropwise to a 
stirred solution of triethyloxonium tetraffuorob orate (32 g) in anhydrous methylene 
chloride (100 mi). The solution was heated under reflux for 1 hour, the methylene 
chloride evaporated off and the residue heated at 100°C for 1 hour during which 
time ether distilled off. The cooled residue was basified by the addition of 2N 
sodium hydroxide, the oily layer extracted into ether and the ethereal solution 
washed with 5N hydrochloric acid. Basification of the acidic aqueous extract with 
5N sodium hydroxide liberated an oily base which was isolated by ether extraction. 
Distillation of the dried solution gave l-ethylthio-4: 4-dimethyl;3 : 4-dihydroiso- 
quinoline as an oil (29 g; 80%). 

The following comparative Examples 6A and 6B illustrate the improved yield 
obtainable by the process of the present invention when using 2-phenylisobutyliso- 
thiocyanate as starting material. 

Example 6A (comparative) 
Cyclisation with aluminium trichloride 

Anhydrous aluminium trichloride (6.7 g. 0.05 mole) was added during 2 hours 
to a solution of phenyhsobutylisothiocyanate (4.75 g, 0.025 mole) in trichloroethylene 
(5 ml) whilst stirring at 0°C. The resulting yellow slurry was stirred for 8 hr at 
0°C but, on warming to room temperature for the work-up 5 the mixture blackened. 
The product was extracted with ether after evaporation of the solvent from the reac- 
tion mixture. Concentration of the ether layer gave a black tar which was chromato- 
graphed on silica using chloroform light petroleum (20:80) as the eluent. A yellow 
crystalline solid was obtained (4,4-dimethyl-l,2 3 3 5 4-teirahydroisoquinoline 1-thione), 
m.p. 108°C (Yield 0.4 g). 

Other Lewis acids were used in an exactly similar way to that described above. 
With SnCU the yield was 0.4 g and with BF n , the yield was 0.9 g. 

Example 6B 
Cyclisation with polyphosphoric acid (PPA) 
PPA (47 g) was stirred at 200°C and phenylisobutylisothiocyanate (4.75 g) added 
ever 30 min. Stirring was continued at this temperature for 20 hours and then the 
mixture was cooled. It was poured into water (100 ml) and the dark oil which 
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Ser ra ^e V a wSTSSi . Cther ^ dried < M * S0 -- Concentration of the ether 
SSSJ a ioS5c Sieid W 3.0 h gr S tmUra Ii§ht Petr ° ,CUm 10 g,Ve 3 • Ve, ' 0W 

*« iS SCV f r f !i 0 " dition ? t-^n '^ose described above (i.e. 100' for 10 hours; 150^ 
for 10 hours; failed to give any of the cyclised product. 

Example 7 

Preparation of l-ethyithio-e-bromb^-dihydroisoquinoline 
Br — CH 2 .CH 2 .NCS 




SC2H5 



The process of Example 2 was repeated using 2-(>H-bromo-phenyr ethvl iso- 

Example 8 

Preparation of l-cthylthio-4-«-butyl-3,-l-dihydroisoquinoIine 



CHo.CH 2 .CH 2 .CH 3 

0-CH.CH 2 NCS 
H 



CH 2 CH 2 CH2CH a 



(^H 5 ) 3 0 + BF4 




■»« Z h *J T0CC$% ° f Example 2 . WM re P eated usin S 2-phenyl-»-hcxyl isothiocyanat" 

Example 9 

Preparation of l-ethylthio^-phenyl-S^dihydroisoquinoline 



10 



15 



20 



25 




\ 



CH.CH 2 NCS 




rJ h L^ CeS * ° f Ex3mpIe 2 .^' as re P eated usin S 2 ; 2-diphenyl-ethyl isothiocyanate 



as 

161 c C/0.: 



(55% yield) 

Example 10 

Preparation of l-methylthio-3,4-dihydro(thieno[3,2-a] p> T idine 
fluorosulphonate 



20 



25 



CH 2 CH 2 NCS 



U U +FS0 3 CH 3 
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2-Thien-2'-yi ethyl isothiocyanate (0.8 mole) was added slowly to a rapidly 
stirred solution of methyl fluorosulphonate (0.8 mole) in anhydrous methylene chloride 
(350 ml). The stirred mixture was refluxed for one hour, the solvent evaporated and 
the residue heated on a boling water bath whilst stirring. The mixture gradually 
5 solidified to l-methylthio-3,4-dihydro (thieno[3,2-c]) pyridine fluorosulphonate. After 5 
purification the said salt had a melting point of 191°C and was present in a yield 
of 62%. 

WHAT WE CLAIM IS: — 

1. A process for preparing an aromatic [cjdihydro-pyridine or aromatic[c]tetra- 

10 hydro pyrazine of formula la or lb herein, wherein A represents the residue of an 10 
aromatic compound of which the pair of adjacent ring atoms shown form part of 
an aromatic ring; X represents sulphur, selenium or tellurium; R x represents an alkyl 
(as hereinbefore defined) group; and each R 2 individually represents a hydrogen 
atom or a substituent atom or group or together with another R 2 represent a di- 

15 valent group, which comprises contacting a 2-aromatic-ethyl isocyanate sulphur, 15 
selenium or tellurium analogue of formula Ha or lib herein, wherein X u R 2 and A 
are as defined above, with a compound capable of providing an alkyl carbonium 
ion R^ under the reaction conditions employed. 

2. A process as claimed in Claim 1 wherein each R 2 individually represents 

20 hydrogen, alkyl optionally substituted by one or more alkoxy, halogen or phenyl; 20 
alkoxy; or phenyl optionally substituted by one or more alkoxy, halogen or alkyl, or 
together with another R 2 represents alkyiene which constitutes with the adjacent ring 
carbon atom or atoms a cycloalkyl group. 

3. A process as claimed in Claim 2 wherein the alkyl moiety of any group 

25 represented by R> contains from 1 to 6 carbon atoms. 25 

4. A process as claimed in Claim 2 wherein each R 2 individually represents 
hydrogen, methyl or methoxy. 

5. A process as claimed in any one of the preceding Claims wherein the aro- 
matic ring is benzene, naphthalene, thiophen, pyrrole or indole. 

30 6, A process as claimed in Claim 5 wherein the product is a l-alkylthio-3,4- 30 

dihydroisoquinoline. 

7. A process as claimed in Claim 6 wherein the isocyanate reactant has the for- 
mula 




35 wherein each R independently represents hydrogen, halogen, C t — C G alkyl optionally 35 
substituted with halogen; or C, to C- alkoxy; or together with an adjacent R repre- 
sents C x or C 2 alkylenedioxy, and each R 2 independently represents hydrogen; Q — 
C c aJkyl optionally substituted with halogen; phenyl optionally substituted with halo- 
gen, d— C. alkyl or C v — Q. alkoxy; or phenyl substituted Q — C fl alkyl optionally 

40 substituted in the phenyl moiety with halogen, C x — C ft alkyl or Q — C ti alkoxy.. * 40 

8. A process as claimed in any one of the preceding Claims wherein the com- 
pound capable of providing an alkyl carbonium ion is a salt of the solvated alkyl 
carbonium ion with a non-nucleophilic anion. 

9. A process as claimed in Claim 8 wherein the solvated ion is a trialkyloxonium 

45 or dialkoxy carbonium ion. 43 

10. A process as claimed in Claim 8 or Claim 9 wherein the anion is BF 4 - 




AuClr, AlClr, SbCl c - FeCl 4 - or PtCl 0 ". 
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